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FOREWORD

This is the tenth report in the Data Reduction Program Documentation
series. It is dated according to the date of completion of the documentation. No
implication is made that this program will not subsequently be modified, amended, or
superseded; on the contrary, the history of radar data processing is one of continuous

evolution of techniques, and it is unrealistic to assume that steady -state has been reached.

The preparation of reports in this series is under the Editorship of Charles R.

Berndtson of Lincoln, and of D. Nessman and R. French of Philco-Ford Corporation.
Inquiries, suggestions, corrections, criticisms, and requests for additional copies

should be directed to C. R. Berndtson.

The principal contributor to this report was G. L. Shapiro (Philco-Ford).
Due to the intvicate, evolutionary manner in which the programs came into being,
editors regret that it is in general impossible to give due credit to all -- mathematicians

or radar analysts or programmers -- who contributed to the definition and writing of

Lo U, Giosidbi

Alan A. Grometgtein

the programs.
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COMMON SYMBOLS AND ABBREVIATIONS

(The units given for certain quantities are the units commonly used for those

quantities, unless otherwise noted. )

ADT ALCOR Data Tape *

ALCOR ARPA -Lincoln C-band Observables Radar

ALTAIR ARPA Long-Range Tracking and Instrumentation Radar

Alt Altitude (km)

APS Average Pulse Shape

ARS ALTAIR Recording System

Avg Average, Averaging

Az Azimuth (deg)

c Speed of Light

CADJ Adjusted Calibration Constant (db)

C-band ALCOR frequency, 5664 MHz (NB) and 5667 MHz (WB)

DBLT Wide Band Pulse Doublet

El Elevation (deg)

EOF End of File

GMT Greenwich Mean Time

h Hours

Hz Hertz

IF Intermediate Frequency

in Inches

LC Leit Circular Polarization

isb Least Significant Bit

min Minutes

NB Narrow Band .

NRTPOD Non-real Time Precision Orbit Determination Program - |

POD Project PRESS Operation and Data Summary Report

Phase Presented in deg

PRF Pulse Repetition Frequency (pps) ’

PRI Pulse Repetition Interval (s)

pps Pulses per second

pts Points E
vi
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R Range (km)

R Range Rate (km/s)

rad Radians

RC Right Circular Polarization

RCS Radar Cross Section (dbsm)

RF Radio Frequency

s Seconds

SDW Standard Deviation of Wake Velocity

. SDBLT Wide Band Slaved Pulse Doublet

4 S/N Signal -to-noise Ratio

T Time

TAL Time After Launch (s)

UlF ALTAIR Frequency; 415 MHz

\ Velocity

\% d Doppler Velocity

Vw Mean Wake Velocity

VHF ALTAIR Frequency; 155.5 MHz
¢ WB Wide Band

WBS Wide Band Slaved

WTR Western Test Range

6 Total Off-axis Angle (deg)

A Wavelength

* Denotes Multiplication

vii




FLOW DIAGRAM SYMBOLS

PROCESS, ANNOTATION

DECISION

TERMINATOR

SUBP2UTINE: where NAME is the entry
-call into the subroutine

CONNECTOR: where P specifies a page in the
’ flow disgram, and L designates
a statement number in the program
listing or a referance point in the
flow diagzam

CONNECTOR: where X implies s continuation
of the disgram to the next page

INPUT/OUTPUT OPERATION

MAGNETIC TAPE

PUNCHED CARD

DISK

O es300]]
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ALCPOD
1. PURPOSE AND UTILIZA TION
A. Source of Data
1
ALCOR

B. Data InRut
ALCOR Data Tape (ADT)

C. déescrigtion

Lan ALCPOD is designed to produce punched card metric data on hard
Jla &an. e

body,\targegs in a format suitable for input to\NRTPOP. The data are ultimately used
24

to obtain a'8 profile. ALCPOD is nor y run every 0.1 s without smoothing.
FaN ;

D. OutEut

1. A ljs’iing of all computed quantities.

2, ~Punched cards containing corrected R, Az, and El in a
format suitable for input to NRTPOD. (Optional: smoothed R.)

. . Sy IY
(%}MW' N %:Mﬂx ot Lels

proqran):

N RTPO:D
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‘ II. \DESCRIPTION
A\

ALCPOD produces punched metric data for input to NRTPOD. The program
mwmwﬁ'mﬁ W@.agm&
processes eitherANB or %tapes, and uses only primary pulses. The time between

cards is determined by NSKIP, the number of primary pulses en output samples.

Therefore, the sampling rate changes as the PRF changes.

GMT (h, min, s) is derived from one of three sources:

a. The transmitted pulse time (accurate to 10 us) from tape.

b. Calculated time using the PRI and the received time of the
initial pulse (accurate to 1 ms).

C. The received pulse time (accurate to 1 ms) from tape.

R, Az, and El are corrected as follows:
R = IRANGE + TRBIAS + TTCOR + RRCOR - RCORF
Az =1AZ + AZBIAS
El = IEL + ELBIAS - ECORF

where
IRANGE is uncorrected R
TRBIAS is range bias
TTCOR (transmit time correction) = Rf(/c
RRCOR is range doppler coupling correction
RCOREF is tropospheric refraction correction
IAZ is Az encoder angle
AZBIAS is Az bias (Calibration Record Word 602)
IEL is El encoder angle
ELBIAS is El bias (Calibration Record Word 603)

ECOREF is tropospheric refraction correction




- ——

15\, if requested, is computed:

N

. 12 Z [nR (t + nAt) - nR (t - nAt)]
R(t) = ——

(A) 2N+ 1)1 @ N+ 1) - 1]

where

l.l(t) = Range rate at time t

N = No. of points in a half interval

R(t + nAt) = Range at time (t + nAt)

At = time between consecutive range samples; i.e. 1/(primary

pulse PRF) -

Before processing, the main program checks that ITBAND (tape) = IBAND

(input). This determines that if WB data is requested, WB data exists on the tape

requested.



III.

OPERATION

A,

Waveform

Time of pulse option

1'1 option

No. of pulses in smoothing half interval

Skip interval (pulses)

First and last pulse nos. of processing intervals

No. of processing intervals

A sample input is shown in Appendix A.

CARD 1 (5I5, 2X, A3)
(Col.)
1- 5 NBAND 0 =NB; 1 =WB
6-10 ITLUSE# 0 = transmitted pulse time accurate to 10 ps (0)
= calculated pulse time accurate to 1 ms
2 = received pulse time accurate to 1 ms
11-15 NVALS No. of processing intervals
16-20 NINT' 0 = R on cards (0)
1 =no R on cards
21-25 NSMTH# No. of pulses in smoothing half interval (5)
28-30 TITL# 3 character title (ALC)
CARD 2 (6110)
(Col.)

1-10 NSTART(1) First pulse no. of iuitial processing interval
11-20 NSTOP(1) Last pulse no. of initial processing interval
21-30  NSKIP(1) No. of puises to skip between each output card
31-40 NSTART(2) First pulse no. of second processing interval
#

If left blank, program sggs to indicated value.

4
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(Col.)
41-50 NSTOP(2) Last pulse no. of second processing interval
51-60  NSKIP(2) No. of pulses to skip between each output card

Repeat card 2 as necessary.

B. OutEut
. LISTING

Selected input parameters

GMT h, min, s, and ms

R, R, Az, El, and pulse no.

PUNCHED CARDS
Radar identification (A3)
Year (3X, 12)
Month (12)
Day (12)
h (12)
min (12)
s (12)
fraction of second (I3, 3X) or (I5, 1X)#
Oxrbit no. (I1)
Az (F8.3)
El (4X, F8.3)
R (4X, F12.4)
R (if requested) (5X, F8.5)

' Sample outputs are given in Appendix B.

T (15, 1X) if ITLUSE = 0; (13, 3X) if ITLUSE =1 or 2




Iv. PROGRAM LIMITA TIONS

NVALS = 50 processing intervals
Length of run If R is desired, no. of pulses = 4000
If R is not desired, no limit
If R is requested (NINT = C), a processing interval should not contain a PRF

change. Program processes primary pulses only.

T P N TP TR gy T e
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V.

PROGRAMMING

A. ALCPOD (see Appendices C and D.)

ALCPOD is the control section of ALCPOD. ALCPOD reads the input

cards, calls READ]JS and UNPACK, and punches the desired metric cata.

B. HEDADT ({see Appendix E.)

Subroutine HEDADT unpacks the ADT header record which contains

bandwidth, reel no., WTR no., data of mission, and mission designator. The call

statement is HEDADT [ISIG,# INBUT (1), IEQM(1) ]

INPUT

INBUF(1) First word in the ADT heagier record##
OUTPUT

IEQM(1) IZBAND (bandwidth: 1=WB, 0=NB)

IEQM(2) ITREEL (reel no.)

IEQM(3) ITWTR (WTR no.)

IEQM(4) IMTH

IEQM(5) IDAY (I}ate of test)

IEQM(6) IYR

IEQM(7-9)_ ITDESG (mission designator)

@ UNPACK (see Appendix F.)2

Subroutine UNPACK unpacks the raw data from the ADT, and trans-

lates it into a format usable by the IBM 360/67 computer.

#Not used.

##

INBUF(2) to INEUF (1803) contain the remaining words in the record.



D.  READJs?

The first call to subroutine READJS opens the file and reads the ADT
header record. The second call to READ]JS reads the ADT calibration record and
stores the values in a buffer area. ALCPOD extracts the individual calibration values
it requires. Each subsequent call to READJS reads an ADT data record consisting of

eight ALCOR pulses.
E. TIMDP (see Appendix G.)
TIMDP converts GMT total s to h, min, s, and MS.
The call statement is TIMDP (TIME, IHR, MIN, ISEC, [FRAC).

INPUT

TIME Time of puise transmission (GMT total seconds in
double precision)

OUTPUT
IHR Hours
MIN Minutes
ISEC Seconds
IFRAC Ms

F. SMOOTH (see Appendix H.)
Subroutine SMOOTH computes R using the original R and T.

The call statement is SMOOTH (N, L, X, NO, ZH).

INPUT
N No. of points in smoothing half interval
L No. of pulses within all processing intervals
X Array of Ranges
8

L ERIR gt




NO Code specifying operation desired. Set to zero to obtain R.
ZH Time (s) between range samples (1/primary pulse PRF)

STORED IN COMMON

RR  Array of R

G. DREFC (see Appendix J.)

s The tropospheric refraction correction subroutine, DREFC, is based
on tropospheric refraction tables in PPP-36. 3 A modified version of this subroutine
is now in use. DREFC is the same as REFC except that the values or constants arv

defined as double precision words.

The call statement is DREFC (E, R, DEE, DRR).

E Uncorrected El (must be between 0° and 90°)

R

Uncorrected R (km)
DEE = El tropospheric correction

DRR = R tropospheric correction (km)
The corrected values to be computed after exiting from the DREFC

subroutine are:

El = E-DEE
R(km) = R-DRR




REFERENCES

1. ""ALCOR Data Users Manual'', LM-86, Lincoln Laboratory, M.I.T. (17 June
1970), UNCLASSIFIED.

2. "Data Reduction Program Documentation, ALCOR Tape Re id Package, .
(Effective: April 1971)", PA-229-7, Lincoln Laboratory, M.L.T. (26 April
1971), UNCLASSIFIED.

3 J. P. Penhune, "Refraction Corrections for the TRADEX Radar', PPP-36

Lincoln Laboratory, M.I.T. (21 April 1965), UNCLASSIFIED.

10




APPENDIX A
ALCPOD INPUT

0 0 1 0 5 ALC

CARD 1
0000 0000 00O000C0000 OOOCOOOOOOOCO00000000000000000000000000000C0C0000G00CCCA0CO000D
Tob a5 67 88100112131415181718192021222124252627282930 1323334353637 38 394041 4243444545 4748495051 525354 555657 58 59 60 69 62 6364 65 66 67 6863 7071 7273 74 757677 10 1%
AR R R R R R R R R R R R R R R R R R RN R AR R R R R R AR R R R AR R R RRERERRREARE

C2222222702222202222222222222222222222222222222222222222222222222222222222222222
4333333333333333333333333333 333333333333333333333333333333333333333333333331333
EORGAA A0 ad a0 adadaqaaqadidaddaqaadaqaeqdaiiatdaadqaadaaqdaaqddaaddaqaqdaqadiaqnatany

B 5055555556 5555555550 555555555555555555555555555595555555555555555555558555%
b 55666 666666566666666666666C66666G66666€66666666666666666666HK66RC6665565C667+

LTI T Iy
6B C8GCBBBOO8068BER0d00B5882886008862008060888888R08080008886088888888A88B8B858885088°¢
3 QWQSSQQQQG 98“@999999999%999 9819 9q999999qg9999999999999“9“9“999999@9°QQ““

Fad ! Ihlllhl!’ﬂ POV LTC 20293030 22332830 30 37 03 35 40 41 42 43 1445 45 47 49 49 50 51 52 53 S4.55 5557 S8 5960 61 62 3 64 6565 67 686 /U v 7252 T4 15 /677
Id‘dl‘a_ ]

27191 27691 9
CARD 2

goooooo000000000G0000000000000000200000000000000000000000000000000000000
S10711213 1415 161718192071 22 23 242526 27 2529 30 31 32 33 36 35 36 37 4839 40 4142 43 4145 <6 47 43 49 50 51 5253 56 55 56 57 58 59 60 61 62 63 64 85 66 6/ 69,69 70 11 727374 15777 15 19 1
R R R R R R R R R R R R R AR R R R R R RN R R R R R RN R R RRA R

U0 h PR ALY PRAURAATEN 2R 222V 2L VLA L2 A0 22 22 DBV T A% WL VL NN BN L D
337333333333333333333333333333333333333333333323333333333332333333333333333333333
Ll daaadddaaaaatadqtaaddaaaaaqadaaqdaacdadadadaaiaadaaadqdaaasaaaaiaddidadady
5855558509 5555555650555859G90555.56555656656.555556555556555655555555555555555555555
GRCH665666660666 666666C666666E6666666666C666666666666666666666666656666666666F66
PRO70d 11l 1
(a7 JBe0036886030CE088B8B80060606008088868808663666808888G008800808686868888883288833688268L883

CRSR D 9999"9539 9@°9q99993 399999°9999999“999999999999999999999999999993" 8313
' BT TG L B 2080015 32 30 330404 44 4T 805157515455 55758 SOBNEN G236 65 66 673001 TN T iv o)

60000000
23145678
|NRRER
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8ANO = NB

START

APPENDIX B
ALCPOD OUTPUTS

REEL NO. =

sToP SKip

USt GMT AS COMPUTEO 8Y UMUBLE PREC.WDRDS
USE GMT AS CUMPUTED 8YPROGRAM AS A FUNCTION OF PRF (TIME OF RECEFTION)
USE GMT AS CUMPUTED 8Y REGULAR GMT WOROS (TIM: OF RECEPTION)

PUU=ALCOR POLAR = LC
ITLUSE = 0
START STap SKIP
27191 27691 9

ITLUSE = 0 ¢
[TLUSE = ¢
ITLUSE = 2 ¢
NENT = O (SMOJTHENG

N

READY TO SMNOTH

TITLE
aLC 7
ALC 7
ALC 7
ALC 7
aLC 7
ALC 7
ALC 7
aLC 7
aLC 7
ALC 7
ALC 7
ALC 7
ALC 7
aLC 7
al € 7
ALC 7
ALC 7
AL ¢ 7
ALC 7
aLC 7
ALC 7
aLC 7
AL L 7
ALC 7
aLC 7
ALC 7
ALL 7
ALC 7
ALC 7
aLc 7
aLC 7
aLcC 7
Al L 7
ALC 7
al C 7
aLc 7
ALC 7
wlC &
aLc B
ALL 7
all 7
AL L 7
aLC 7
L R

DATE

1
1
i
1
i
1
I

IS
1
1
1
i
1
1
i
i
1
1
1
1
1
i
i
1
1
i
&
1
1
1
1
1
1
1
1
1
i
1
1
1
1

W Wwwwy W W W W W W W W e W W W W W W W W

UUUUUUUUUUBWWUUUUUUUUUUWUUUUUUUUUWUWUUUUUUU

501
HMS MS

544
544
544
b4
544

7. 30910
T.40910
T7.50910
T.60910
T.70909
544 7.80909
544 7.90909
S%4 B, 909
Y44 8.10°08
544 8.20908
544 8.30904
544 8.409049
S44 B.50907
544 8.60907
544 8,70907
Se4 B.80907
S44 H.90907
544 9. 906
544 9.109006
S44 9. 20906
544 9.309006
S44 9440905
544 9.,50905
544 9.60905
544 G.70905
544 9.80904
S44 S,909U%
5441C. 904
54410, 10904
S44l(.2090%
54410, 30903
54410,40903
54410.50903
5441C, 60903
94410.7090¢
S54410,80902
54410490902
54411, 902
S54411.10901
S54411.20901
S44ll.30901
S441l.40901
S44il.50900

CCOOCOCOOPCOOCCOCOOORCCLoCROOCOOCLCOOOROOCO0OC

IS TO DICUR)
OF POINTS ON EACH SIDE OF INTERPOLATED BRINT =

ALTOEG)

6l.560
6Le571
61.576
ol.587
>1.595
61.604
61. 606
6l1.609
6l.b12
61.615
61.620
61.623
61.626
0l.628
61.631
6l.634
61,637
ole 642
6l.048
[-YPX-T7']
61.0650
61l.659
6l.061
ble.bb4
61.670
6l.672
61.678
0le.0483
61.692
6l.694
ole 697
61,703
6l.708
6ls Tl
6leT16
61.719
6le 725
61.730
61.735
61.738
6l.T4l
6l. T4b
61752

ELIJEG)

19. 748
19. 760
19.762
19,768
19.704d
19.771
19.773
19.782
19.784
19.790
19.793
19.795
19.801
19.804
19. 806
19.815
19.817
19.826
19.8¢c8
19.837
19.839
19.845
19. 843
19.85%0
19.850
19. 862
19.867
19.873
19.8481
19.884
19.389
19.892
19.897
19.903
19.906
19.911
19.914
19.922
19.925
19.930
19.936
19.939
19.944

PUINTS WITH A JELTA TIME(SEC)

P TITLE
START
ON TAPE ((

5
= 2.J10
RANGE(KM4)

5647701
S04 1C0¢
563,4317
562+ 7504
562.,0908
56l.4219
56067525
560.0829
55904137
558, T438
55840742
9570044
556, 71347
556.0646
55543947
554.7248
554.0548
553,38%¢0
5527147
552.0448
551e3747
55047046
550.0344
949,364l
548.0939
548.,0236
547.353i
S46.6328
546.0125
545.3415
544.5710
544.,0005
543,3300
542.6587
S54l1,9681
5641.3177
54046670
£39.9763
539.3)56
538.6348
537.9641
537.2932
536.6¢24

N o o

A Y ST ey

R i N

= ALC

sToP

TR=TTy/21

THEN PUNCH EVERY

ROOTIKM/S)

0.00017
=6.69479
~6.,68640
=6.71191
-0,69662
-6.69025
-65.69463
=6.69636
-6469297
=6.69912
-6.69620
“6¢59763
=6:69745
-6.70117
-6.6992%
-6.69947
-6.69996
-6,70181
=6.69980
-6.59852
=6.70i182
-6,70105
-6.70179
~6.70333
=6.70243
-6,70287
=65.T0484
-6.70332
-6.70382
-6,70907
-0.70542
=6.70482
-6.70529
-6.71180
-6.70636
-6.70463
-6,70724
-6.70721
-6,70743
=6.70739
-6,70793
=6.70472
-6,7085%

OATE =

$kip

3/ 3/1,

10

27191
27201
27211
27221
27231
27241
¢T25,:
27261
27271
27281
27291
27301
2731
27321
27331
27341
27351
27561
27371
27381
27391
21401
27411
27421
27431
2744l
27451
2T46)
27471
27481
27491
27501
27514
27521
27531
£ 7541
2T551
27561
27571
27581
27591
27601
27611

START

sTup

SK iP



ALC 74 3 3 544 7.40910, 0 61,574 19.760 564.1002 -6.69879

00000000000000000000 00 0 0000000000000000000 000000000000 pooooo00000O0CGO00000
12345679 91000121304 5161718192021 222324252627 26 20 30 31 3233 34 35 36 37 39 39 4041 42 43 44 45 46 &7 48 43 5051 52 53 54 55 56 57 59 59 60 61 62 63 64 65 66 67 68 69 70 71 72 13 7475 76 17 78 79 0
AR R R R R R R AR R R R R R AR AR AR R R AR AR R AR RERRRRRRR AR AR AR

2LL22TNA2LA0L2L022222220200202022002222202022222208202202221 1112210202222
33333333 333333 33333333333 33333333333 33333333333333 33333333333 3333333333
PARAA04004 048 444 444040040000 0400 0000044404440 080004 G004 048000880404444444
9555555555555 55555555555555555 5555555555555555555555 5555585555555555565555555
E6666C6CE6666666666666666666 666666666666666 6666666666 665666666666 6 666666666
TTTTTD 1000000000 100000000000t 10y i i ninaiiig 111117
f56r0888¢6c68866688 BBBBBBH6868 66600688888 GOBB8B888B8888 BBLABEBBE66 88 8885008
ﬂﬁ?333?2§QSSQQQUQQS°Q 99999909999999999999 99999999999999999999999999999 99 92953

SPAZIINE N0 L e ZE 52T 29293031 323334 3536 37 38 39 40 41 4223 42454547 49495051 5253 54 55 56 57 59 5960 61 62 63 64 6565 ST GRS IO T I2 T T4 IS 1i P41
180 (5081
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APPENDIX C
ALCPOD PROGRAM LISTING

DOUBLE PRECISIMNN RDOT-DTRB'RANGE.TTCORoDRRUSEoRRCOvaZvXAloDAlﬂv
llL.XEL.DELB.RNGF.ELVF,RADEL.ECORFpRCORF.XDPTlH

REAL*8 RANG,RR

DIMENSION IYEAR(4000),MONTH(40C0) +IDAY(4000), IHOUR(4000)

1 MIN(4COQ),ISE(1(4000), ISEC2(4000), AZ(4000),EL (4000),
2 RANG{40C0),RR{4CCC), ISPRI(4000)

DIMENSICN NSTA' T(S0)NSTOP(S0) NSKIPI5C)

DIMENSION XATAL(12B)QBIAS(B).iPRS(8),1ADD(E)

DIMENS ION XNBUF ( LBC3)4PLFAL.6),0IFALLE), XKPL.S(5)
DIMENSEON LECMI9), [TDESGI3)

CCMMCN RR
CCPMON/[COM/[NPUF([BOB)olAl'lEL'lNDEX.lPPRCSplORS.lRANGE.lPKPHR.IR
lDﬂTolALTolNDAl'JNDAL'lNDEL'lRBSkqlRBGSolOPRCSlekOBlo124082'124083
lylZGIBl'124182.124183'XPPAGC'lBETA.NEHA.lBAND.N$H.RBIAS(8)qlSVPRl.
llHRS'lMqulSEC'lNSEC'lSTAT(Zl).TRBlAS.lSTAqulSTATZ.lSYAT3.lSTAT4-
llALSNolSTSthBHBvlSlGNCqlZTBquJCONvNBEGoNENDolTST.NUHPRl.XOPAGCq
1lTeAND'lTAPNC.lPRF.lPOLAR.lSSERR,PlFA.ClFA.PFSA.OFS‘oPSSA.CSSA.
lPSSLvDSSL'lCCDFoIZTBBSo1273BbolZ7387olZ?SBB'IHOVP.INCVC.IOFFSTv
LXDPTIM, [CAT(68?)

CQUIVALENCE(XNRUF (1), INBUF(1))

EGQUIVALENCE (lFCP(l)qllBAND).(lEQH(Z)vlTREEL)'(lEQM(B)olTHTR)o
2LIEGM(4) 'lFNNTH)q(lEQM(S)gITDAY).(lEQN(G)olTVEAR)o

3(1ECM(T7), ITDESG(1))

DATA ZLCA'LC  '/+IRC/'RC  */4IwB/'WB */oINB/'NB 1/ JNTCT/0/
DATA [EPST3/0/,IFRST4/0/ o INTAV/ L/, IFRST2/0/

DATA ALC/'ALC'/,ION/I/.IlERO/O/.lFRSTl/O/.lHSAVE/O/.BLAKKI' '/
DATA [PRS/20C,16C, 100080150150925020/

DATA [AUD/10,17,10,13,20,25,40,50/ ‘

IPULAR = O LEFT CIRCULAR DATA REQUESTELD

IPOLAR 1 RIGHT CIRCULAR DATA REQUESTED .
NBAND = O NARRCW BANC DATA REQUESTED , ™.
NBAND = 1 WICE BAND DATA REQUESTED 4
ITLUSE = O LSE GMT AS COMPUTED BY ooue.Paec.rp.uo.((wé-rr)/z)
ITLUSE = I USE GMT AS COMPUTEC BY PRF IN PROGRAM (TR)
ITLUSE = 2 USE GMT AS COMPUTED BY REGULAR GMT WCRCS 1TR)
NEWA = G MISSICN FLOWN BEFORE 15 CCT 70 (CLD ATTN.)
NEWA = 1  MISSION FLOWN AFTER 13 CCT 70 (NEW ATTN.)
NINT = 0 SMCOTHING IS DONE
NINT = 1 NO SMOOTHING
REAC(5, 1 )NBAND, I TLUSE yNVALSyNINT NSMOOL, VITL,
2INSTART(I)oNSTLP(I) o NSKIP(I),I=1LgNVALS) /
L FURMAT(5I15, 2X,A3/(6110)) :

[F(NSMCUL.LE-OINSMCCL=5

14




NSMOO=KSMQC1
MSVE=NSKIP(1)
IF(TITL.NE.BLNKK)ALC=TYTL
NSW=1TLUSE

IECF=0
[ERR=0
’ CALL REACJS(INPUF ITECF4IERR)
I[SI1G=1
CALL HEDACT (ISIGINBUF(1),IECM(1))
ITBAND=1ZBAND
* NEWA=0
IF(ITYEAR.GT.T70)GO TO 282
IF(ITYEARL.LT.70)GO TO 283
IF(ITMNTH.GTL10)GO TC 282
IF(ITMNTH.LT.1IN)IGO TO 283
IF(ITDAY.LTL15)GC TC 283
282 NEWA=1
283 CCNTINUE
[ERR=0
CALL REACJS(INPUF, lECF, [ERR)

STORE THE DFSIRED CALIBRATION VALUES

[aNaNel

N=C
DU 20 K=25¢,387
N=N+1

20 XATBL(N)=XNBLUF(K)

N=0
DO 22 K=512,527
N=N+]

22 PIFAIN)=XNBUF (X))
N=0
DO 3 K=528,547
N=N+1

23 CIFAIN)Y=XNBUF (¥)

PFSA=XNBUF(592)
PSSA=XNBUF(593)
JFSA=XNBUF(594)
OSSA=XNBUF (595)

ARTAS=XNBUF (60?)

3 EbIAS=XNBUF (607)
DEGCON=(18C.*.0479369)/3141.59
AZBIAS=DEGCON®ABIAS
ELBIAS=UEGCON®FBIAS

N=C

DO 25 K=604,4611

N=N+1

QBIAS(N)=XNBUF (K)
25 RBIASIN)=CBIAS(N)

PWRCN=XNBUF(620)
PWARSN=XNBUF(621)

15
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200 FORMAT('1POD-ALCCR

208

212

27

3

97

38

99

PWKCW=XNBUF(62?)
PWRSW=XNBUF(627)

N=Q

00 27 K=624,62¢
N=N¢]

XKRCS (N)=XNBUF(K)

PSSL=XNBUF(629)
OSSL=XNBUF(630)

JCON==-1
INBEX=0
ITST=1
ITOEC=1
IPCLAR=(
ITCNT=0
JJ=0
IPULS=0

DO 120 1J=1,NVALS
NBEG=NSTART(1J)

NNSET=NSKIP(IJ)+1
IF(NINT.EC.OINNSET=]

JCCN=JCCN+1
IF{JCON.EC.9.0R.JCCN.EC.CIGC TO 97
INDEX=(JCCN=-1)%9CO

GO TG 99

JCCN=1

INCEX=0

IECF=0

T1ERR=0

CALL REACJUS(INRUF,IEQF,IERR)
IF(IERR.EQ.11GN TO 103

CALL UNPACK

IF(ICOCE.EC.3.0R.ICOCEECsT.OR.ICOCE.EC.2)GC TC 620

IF(ITLUSE.NE.OIGC TO 1CO

CALL TIMCP(XCPTIMyIHRS yiMINyISECIMSEC)
100 CCNTINLE

IF(IFR5T2.EQ.11GC TO 92
LBAN=ZNB
IF(ITBANC.EQ.1)ZBAN=ZWB
IPOL=2LC
{FUIPULAR.EQ.112POL=ZRC
RRUSE=-,00943
IF(ITBANC.EQ.1)RRUSE=-.00011S5

WRITE(64200)ZPNLoZBANoITREELy TITLo(IEQM(I),1=4,6)

POLAR = ", A2,4X,"BAND = *,A2,4X,'REEL NO, = !

LeI5,° TITLE = ',A4,! DATE = 4124/, 12,%/%,12)

1

WRITE(64208) ITLUSE
FORMAT (¢ TTLUSE = *,13)

WRITE(6+212) (NSTART(I )} ¢NSTOP(I),NSKIP(1)oI=1,NVALS)
stToe SKIP*,1CX,
SKIP*Y/

FORMAT('C START srTop SKIP* 10X, *START

'START stTCe SKIP®*, 10X, 'START

16
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Janaii,

2 (402X, 15¢2Xe1542X,15,8X)))
WRITE(6,201)

201 FORMAT('OITLUSF = 0 O USE GMT AS COMPUTED BY DOUBLE PREC.WCRDS ON
LTAPE ((TR-TT)/2) */' ITLUSE = 1 O USE GMT AS CCMPUTELC BY
2PROGRAM AS A FUNCTICM OF PR: (TIME CF RECEPTVICN)*/* ITLUSE = 2 O U
3SE GMT AS COMPU'TED &Y REGULAR GFT WORDS (TIME OF RECEPTICN) */)

[FININT.NE.O)GP TO 218
WRITE(6,214) NSMGC

214 FORMAT('CNINT = C (SMOCTHING IS TO OCCLR)*/ 1X,*NO. CF POINTS CN €
LACH SICE OF INTERPCLATED POINT = *,[4)

2184 CCNTINUE

[F(NBAND.NE.[TRAND)IGO TQ 695
[FRST2=1

92 CCNTINUE
[F{ITLUSE.NE.L)GC TU 619
[FANUMPRI.LT.NSTART(IJ)I)IGO TO 6ib
IF(IFRST1.EQ.1)GC TC 617 ’
[ACMS=C
DC 612 K-1,8

612 IF(IPRSIK)EC.TPRF)IADMS=IADD(K)
[FIIADMS .GT.C)FC TO 602

599 WRITE(6,601)INUMPRI, IPRF

601 FORMAT('0°y12Xs"UNKNCWN PRF 43X, *PRI. AC « *4[10,5X,'PRF = ?,]5/)
[FININT.EC.0)GI V1) 121
GO TC 125

602 IHNEYT=[HRS
INNEXT=IMIN
ISNEXT=[SEC

584 IMNEXT=IMSEC +TACMS

IF{IMNEXT.LT.100C)IGO TC 58%
IMNEXT=IMNEXT-10CO
ISNEXT=[SNEXT+]

IF{ISNEXT.LT.60)GC TC 58S
ISNEXT=ISNEXT~50
INNEXT=INNEXT+1

[F{INNEXT.LT.60)GO TO 585
INNEXT=INNEXT-60
IHNEXT=[HNEXT+1

58% [FRST1=1
GO TOC 616
617 IACMS=0
OO 613 K=1,8
IF{IPRS(K).EC.TPRF)IADMS=[ADD(K)
613 CCNTINUE
IF(TADMS.LZ.C)IGO TO 599
586 [HRS=IHNEXT
IMIN=INNEXT
ISEC=ISNEXT
IMSEC=IMNEXT
IMNEXT=IMSEC +I1ACMS
IF{IMNEXT.LT.1CCO)GC TO 616

17




616
619

620

600
6314
627

628

10

11

641
663

664

IMNEXT=IMNEXT~10C0O
ISNEXT=ISNEXT+]

[FUISNEXT.LT.6N1GC TO 616
ISNEXT=ISNEXT-40
INNEXT=INNEXT+1

IFUINNEXT.LT.6C)GO TO 616
INNEXT=INNEXT-60
ITHNEXT=HNEXT+1

CCNTINLE
CCONTINUE

[FINUMPRI.LT.NSTART(1J))GO T0 3
IF(NUMPRI.GT.NSTART(IJ))GC TO 628
lF(ICOUE-EQ-J.PR.lCCDE.ECs7.0R.IC00E.EC.2)GC TO 600
GO TO 627

NSTART(IJ)=NSTART(IJ)+]

WRITE(S,6314)13,NSTART(]Y)

FORMAT ("ONSTART(",13,') HAS BEEN CHANGED TC ',110)
Go 10 3

IPULS=(

GO To 10
lF(lCODE.EQ«J.PR.lCGDE.EC.7.0R.lCUDE.EC.Z)GC TO 118
[PULS=TPULS*+]

IF(IPULS.NE.NNSETIGO TO 118

IPULS=0

CONT INUE
IFI(IFRST4.NE.0IGC TO 11

DT IME=(1./FLCAT(IPRF))

IFRST4=]
RDOT=(CFLOAT(l”DCT)/(8192.00*00))‘14.9896250000
RL0T=ROOT/1CCO.

DTRB=TRBIAS
RANGE=(DFLOAT(YRANGE)/2048000.0000)‘14.9896250000007R8‘-1498962500
[FIITLUSENE.OIGC TC 663
lDELTM=(RANGE/299776-0000)‘1.00*06
lMSEC=DFLOAT(lNSEC*lDELTH)/l0.0D#OO#.SC#OO
[FUIMSEC.LT.10N0C0)GO TO 641

IMSEC=MSEC-100n0C0O

ISEC=ISEC+]

IF{ISEC.LT.60)00 TO 641

ISEC=1SEC-60

IMIN=IMIN+1

CCNTINUE

GO TO 664
TTCOR=(RANGE/2°9776.D#00)‘(RDOT/IOOC.OC*OO)
TANGE=RANGE+TTCOR

CONTINUE

DRRUSE=RRUSE

RRCCR=DRRUSE®RNQT

RANGE=RANGE+RR(COR/1C00.D+00
ZZ=(DFLOAT(lAZ)‘2.0*00‘3141.59265350000)/(2.00*00“17)
XAZ=21%.C57295RD+00

DAZB=AZBIAS

18
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XLi=XAZ+DAZB
ZL=(DFLOAT(IEL)*2.D+00%3141.59265350+40C)/(2.0D+00%*17)
XEL=21*,057295P0U+00

DELB=ELBIAS

XEL=XEL+CELB

CALL DREFC (XEL yRANGE,ECCRFRCORF)

RNGF=RANGE-RCORF

ELVF=XEL-ECORF

RADEL=ELVF*,0174530+00

RANGE=RNGF

IFININT.EC.O)IPN=0
IFUIONCECLIWRITE(646417)

647 FORMAT('OTITLE DATE H M S MS AZ{DEG) EL{CEG) RANG
LF{KM) RCCT{KM/S)'/)
10N=0 ’

IF(NINT.NE.O)GO TO 681
NTOT=NTGT+1
IYEAR(NTOT)=1TYEAR
MONTH(NTOT)=ITMNTH
IDAY(NTOT)=1TOAY
IHOUR(NTOT ) =1HRS
MINI(NTCT)=IMIN
ISECYLINTCT)=ISFC
ISEC2(NTCT)=IMSEC
AZ(NTOT)=XAL
EL(NTOT)=ELVF
RANGINTOT) =RNGT
ISPRIINTOT)=NUMPRI
IF(NTOT.EQ.4C00)GC TO 121
GG TO 118
681 TF(ITLUSE.NEL.OIGC TO 117
WRITE(E6 4645)ALCyITYEAR ITMNTH,ITOAY  IHRSy IMIN,ISEC,IMSEC,IZERD,
IXAZoELVF ¢RNGF4PZCT o NUMPRI
645 FORMAT (1XoA393X 06129 e g 151X ol 1oFB8e394XFBa3v4XoF12.4945%9F8.5,
1110)
WRITE(T +644)ALC,ITYEARyITMNTHITOAY ¢ IHRSy IMIN,ISEC+IMSEC,IZERQD,
LXAZELVF 4RNGF
644 FORMAT(A343Xe612: "y I591X9 11 gFB8e304X FB8.394XyF12.4,5X,F8.5)
GO TO 118
117 WRITE(6 ¢65CIALCyITYEAR) I TMNTHoITDAY s IHRSyIMIN,ISECyIFSEC,IZERD,
LXAZoELVF9yRNGFyRZCT9NUMPRI
65C FORMAT(L1X¢A343X 36129 a9 1341%sI119FB8e39a4XeFB8e3,4XeF12.495X+FBe5,

1 110)
WRITE(T +649)ALC,ITYCARyITMNTH ITOAY s IHRSyIMINyISEC,IPMSEC,IZERD,
1XAZ o ELVF 4 RNGH

649 FORMAT(A3,33X 61297913 93X9l11oF8a3+14X F8e394XsF12.445X4F8.5)

118 IF(NUMPRI.LT.NSTCP(IJ))IGO TC 3
IPULS=0
IFRST1=0

119 IFRST3=0

120 CCNTINUE

121 TF(NINT.NE.O)GD TO 125
NUSE=MSVE+1
WRITE(G6,12BINTOT,DTIME NUSE




128

704

6

103
107

680
109

6%
114
125

FORMAT(*OREACY TC SMOOTH',16,° POINTS WITH A DELTA TIME(SEC) = ?
1yF643," THEN PUNCH EVERY ',16)

WRITE(E,647)

NCARDS=NTQOT

CALL SMOCTH(NSMOO,NCARDSyRANG,yO+DTIME)

ITESS=-1

L3 6 I=14NCARDS

ITESS=ITESS+1

IF(ITLLSEL.EQ.QOIGC TC 7C4

IF(MOD(ITESS,NUSE).NE.C)GO TO 6

WRITE(6,650)ALC o IYEAR(T) ¢MONTH(I) o ICAY(I) o IHOUR(T) MIN(I), ISECLIT)
19 ISEC2( 1) o 1ZERDZAZ(T)yEL(T)oRANGII)4RRIT)4ISFRI(I)

WREITE(T¢649)ALT o IYEAR(T )y MONTH(T), IDAY (1) 4IFOURCT) MIN(I),ISECLLTS
1o ISEC2(I ) IZERNZAZ(I)+EL(T)yRANG(I)RR(T)

GO 10 6

CCNTINUE

IF(MOD(ITESS,NUSE).NE.O)GC TO 6

WRITE(69645)ALC I YEAR(T)yMONTH(I) o IDAY (1) o IHCURIT)oMINCI) "SECL(I)
1, 1SEC2(T )y TZERM,AZ(T)4EL(T)oRANG(I)4RR(I),ISPRI(T)
WRITE(T,644)ALC, IYEAR (1) MONTH(I),IDAY(I)THOUR(I}MINIL),ISECLLT)
1o ISEC2UI) o IZERDCGAZIT) yELLT)4RANG(TI)oRRIT)

CCNTINUE

GO TO 125

WRITE(&,107)INUMPRI

FORMAT{?OPARITY ERRCR CN READ AFTER PRI = *,11C)
GO 10 99

WRITE(6,109)NUMPR]

FORMAT(® END OF FILE REACHED LAST NUMPRI VALUE = ',110)
GO Tu 125

YRITE(64114)NBAND, ITBAND

FORMAT(®* INPUT BAND= 'I1C,* BAND ON TAPE = '110)
RETURN

END

20




APPENDIX D
l ALCPOD FLOW DIAGRAM

START

INITIALIZE
VALUES

|

READTS
READ

HEADER
RECORD

HEDAD
UNPACK
HEADER
RECORD

READTS
READ

CALLBRATION
RECORD

v ,

STORE |
1 CALIBRATION
4 RECORD 5
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APPENDIX D-2

527

27

SET FIRST

PROCESSING
INTERVAL

TIME
READ A

READTS
READ A NEW
RECORD

PARITY
ERROR

ERROR
MESSAGE

INCREASE
RECORD
COUNTER

UNPACK
UNPACK
A PULSE

e T i Wb



APPENDIX D-3

- NO _BRroPER
ICODE

TIMDP
YES CONVERT
T
HS MS

INITIALIZE
YES _|VALUES,CONSTANTS
AND PRINT
DATA

JHROUGH

NO

YES COMPUTE
GMT

s
.
i
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APPENDIX D-4

22>

-

PULSE
# <

NSTART

RESET
NSTART

PROPER
ICODE

COMPUTE
METRIC
DATA

SAVE
VARIABLES

PRINT &
PUNCH
CARDS

—)
24
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APPENDIX D-5

EXIT
TERMINATE

PRINT ¢
PUNCH

CARDS

FPROGRAM




SRR ST T T L

XISIG
XICAL
X1EQU
BASE

HECACT

RETURN

TEMP]
TEMP2
SAVEA

APPENDIX E
SUBROUTINE HEDADT PROGRAM LISTING

N

CALL HECADY {ISIG, INBUF, TEQU)
UNPACK THE 20 WORC ADT HEADER

I1SI16 = 1

HEDADT

— 0 Y

2

(14912),T,»
12,C

*,8ASF
13,SAVEA+4
T9SAVFA
T¢8(0,13)
13,7

XISIGyXIECU,0(1)

8+y0(XTCAL)
8,TEMP]

8y TEMP2
8y31
84+0(XTECU)
8, TEMP]
8y1

8,25
By4(XTECQU)

By4lYiCAL)
8y TEMP]

8y TEMP2
8y16
8y8IXTECU)
8y TEMNP]
8y16

8424
8y12(XI1EQUL)
8, TEMP2
8424

8424
8,y16(XIEQU)

8,8
8,8(XTCAL)
842C(XIECU)

2499 X1EQU)Yy9UIXICAL)

13ySAVEA+4
RETURN (14,12),T
CNCP 0,4

FroQ?

Fro
18A(*)

MISSICN CES.




UNPACK

STARY

CUBUF
BASA
START1

APPENDIX F

SUBROUTINE UNPACK PROGRAM LISTING

CSECT
ENTRY
SAVEL
DROP
CNOP
BALR
USING

o Ce»prrrerr-

C
BH
SPACE
LA
A
MVC
L

N
SRL
ST
c
BE
c
BE
C
8E
L

N
SRL
ST
L

N
SRL
ST
L

N
SRL
ST

UNPACY

15

Cy4

2,40

START 2,3
3,BASA

4, DUBUF

5S¢ DUBV'F
6yDUBUF
59=F'4096"
6y=F'R)g2?
DBUF 4,546
STARTI]
viicom)
A(START¢4C98)

By INBUF NUMPRI=8%(NPR-1}+JCON

TEMP(3)¢c0(B)
VEMP2(34§,0(B)
9, TEMP

98B

916

9, ONE

8,8

8yEIGHT
9,JCON

9y NUMPRI

9y NBEC
9y NUMPR |
CDELTAR

ByWC273

By INDFX
TEMP(3),0(6)
9, TEMP
9,=X'FOCCCCCOO"
9,28

9, ICONE

9, THRFE
CDELTAR
9,SEVFN
CCELTAR

9, ThO

CCELTAR

9, TEMP
9,=X"BCCOOCCO"*
9,27

9, 127785

9, TEMP
9,=X*'1"4C0000C"*
9,26

9,1277B¢€

9, TEMP
9,=X'0200000CC"!
9,25

9,127387

27

COMPUTE THE CCDE FCR PRI
SLAVEC OR NOTY

WBS MCDE INDICATOR

ENDO-EXC SCAN INUICATCR

W3S SCAN MCDE INDICATCR



coaol

S9

SPACE

SRL
ST

SRL
ST
SPACE
LA

MVC

SRL
ST

SRA
ST

SRA
ST
LA

MvC

SRL
ST

ANE
SR
SR
LA

MVC
LA
MVC

SLL
SLL
SRL
SROL

ST
MVI

AD
STO
SPACE
LA

9, TEMP
9e=X?01COC0O00°"
9,24

9,127788

9, TEMP
2.=X'00100000"*
9,20

9,127R12

84WC233 CCMPUTE GMT

8, INDTX
TEMP(2),0(8)
9,TEMP
9,=X*"1FCQQQ00"*
9424

99 IHRS

9 TEMP
9,=X'C03FQ0QCO"*
9,16

9y IMIN

9, TEMP
9,=X*00CO03FO0G"*
9,8

9, ISEC
B8¢WC234

84y INDFX
TEMP(Y),0(8)
9, TEMP
9,=X*7FEQCQQOQ"
9,21

9, IMSFC
8sNSW

ByZERDN

S9

8,8

949

8yWC275

8y INDEX
TEMP(2),0(8)
8y TEMP
9,WC276

9, INDEX
TEMP(1),0(9)
9, TEMP

9,1

8y1

8,9

8,6

9, FLMASK+4
8yFLMASK
FLMASK,Xt46¢
O, FLMASK
0,0ZERQ

Q¢ XODPTIM

8yWC264

28

DCUBLET MCCE INDICATCR

NB/WB INDICATOR

STORE HRS

STORE MINS

STORE SECS

STORE MSEC

PRF CALCULATICN




MVC

ST
LA

MvC

, SRL
NZSTMP ST

SR
1 o
ST
SPACE
SRL
BNE
SPACE
SRL
3E
SPACE
x0Iv L
X0DIvl ST

SPACE
Stvoual

wn2Zr~
ol
~

m

NS8NWBN

x
-

m

NOTIVS

PACE
WBANC

.
r~

rForoonZrnoecroroonzZrooo
4
m

stvoue?2

8, INDFX
TEMP(2),0(8)
9, TEMP
9,.WCRNGE4
8,WC273

8,y INDEX
TEMP(3),01(8)
9,TEMP
9,WCRN73

9, WCRM64
9y=X'FFFFEOQO"
9,13

9,STEvP
9,=F*10C0C000°"*
8,8

8,STEVP
9,STEMP

9, INBLUF
9,31

9, ZERD
WBAND

9,WCR"TI
9,=X'01C00000°*
9,24

9, ERN

Stvcurl

By FCUP
8+DIVSR
NEWPRF

9,WCRNT3
9,=X'"8COCCO0"
9,27

9, ZERM

NBNWBN

XCIv

94WCRNTI
9,=X*00100C00"*
9,20

9,2ERC

NCODIVS

G+ThO

A0Ivl

8, 0ONE

XoIvl

9, WCRMNT73
9,=xX'01C00000°"
9,24

9,Z2ERD

SLvCur2

8, ThO

XpIivl

9, NCRINT2

29

YRANSMITTEC PRF

IN NARRCW BAND
BIV 8

IN DOUSLET MOCE

BIT 5

IN SLAVED CCUBLET MCDE

8IT 12

NB/WB E.C.P.
NB ONLY

8IT 8

IN DOUBLET MODE




NEWPRF

NEXTW

GOCON

SRL
BNE

SPACE
SR

ST
SPACE
LA
MvC
SRL
ST
LA
MVC
SRL
ST
LA
MVC
SRL
ST
LA

MvC

SRL
S\ L
LA

MVC

SKL

ST
LA

MVC

9,=X'08000000"
9,217

9,2ERQ

XD1Iv

8yThO

X0Ivi

8,8
9,STEVMP
8sDIVSR
9, IPRF

8yWC277

8, INDEX
TEMP(3),0(8)
9, TEMP
9y=X*TFFFCO00Q"
9914

9,1A2

8sWC216

8y INDFX
TEMP(13),01(8)
9, TEMP
9y=X*TFFFCCCO?
9,14

9,1EL

8,WC26%

8, INDFX
TEMP(3),01(8)
9,TEMP
9y=X"FFFFEQQQ"
9,13

S, TEMP2
8,WC267

8, INDF X
TEMP(3),0(8)
9,TEMP
9y=X*"FFFFQCOOQ"
9,16

9y TEMP?

9,11

9,TEMP?2

8:.WC 266

8, INDFX
TEMP(4),01(8)
9y TEMDP
9y=X"FFEQOCOQOQ?*
9,21

9,TEMP2

9, IRANGE
8,WC115

8+ INDF X
TEMP(13),0(3)
9, TEMP
9+=XYNOFFCOOG?
9,16

9, IPKPWR
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8IT 5

IN SLAVED DGURLET MCOE

B oMLY

STORE A2

STORE ELEV

STORE RANGE

STORE PEAK PONER



£arel
cavGe

CFFCCOM

RPLUS
RNEG

CFFSKP

La

Mve

BNL

SRA
LCR

8

SRA
ST
SPACE
LA

MVC

SRL
ST
SPACE

SRL
ST
SR
ST

BE
BE

SPACE
LA

A

MVC
SR

BNL

SRA
LCR

SRA
ST
SPACE
LA

MVC

SRL
LA
LE
STE

84WC269
8y INDEX

TEMP(3),0(8)

9, TEMP
9,=FIN?
0avG1

94 =X " TEFSFFOO"

9,8

9,9
0OTG2
9,8
9,IRDNT

8oWC1LL7
8y INDFX

TEMP(3),0(8)

9, TEMP

9.=X'FFCCO000?

9424
9, IMOVP

9, TEMP

»=X*0CCCFFOO?

9,8

9, IMOVO
9,9

9, ICFFSTY
9, ICOPE
9, THRFE
CFFcao~
9, SEVFN
OFFCQM
OFFSKP

8,WC278
By INDFX

TEMP(?)},0(8)

9,9

9, TEMP
9, 2ERC
RPLLUS

9y=X"TFFFFFOOQ"

2,8
9,9
RNEG
948
9, ICFFST

8yWLC263
8y INOFX

TEMP(7)},0(8)

9, TEMP

9,=X'FOCC0000Q"

9,26
11,PIFA
0,0(9,11)
0y XPPAGC
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SYORE R-CCT

ARE PRIMARY AND QFFSET MOVING

IS OFFSET WINDOW MOVING

RANGE CFFSET FCR SLAVEC WINDCh

GET VALLE FROM PIFA TABLE

B s " S I T i b e R T o
n R 4 I i Bitae ik S L o T i a F T



+

CKFSCP

CKsSSpp

INOET"

CKssar

PPTEST

STE

mv_e
LA
MVC
LA
MV(C
BNE
LE
AE
STE

ST

9. TEMP
9e=X"0FCO0000"*
9,22

11,0IFA
0,0(9,11)

U¢ XOPAGC

94 2ERP

9+ ISWSSP

9, ISKWSSC

9, ISSFRR
ByWLC239

8, INOFX
TEMP(),0(R)
9, TEMP
9+=X?00C00200"
94y 2ZERN

CKFSCP

O+PFSA
O0sXPPAGC
CoXPPAGC

9, TEMP

9y =X*0CCO0100°*
9¢ ZERD

CKsspp

0y 0OFSA

Oy XCPAGC

Qe XCPAGC

11, TEMP
114=X°00802C00°*
lly=F*0"
CKsSsae

8,0NE

8y ISSFRR
CCELTAR

11, TEMP
1l,=x%'0C4Cl00C"*
11,=F*0"

INDET

9+WC239

9¢ INDFX
TEMP(?),01(9)
10, TEMP
9,WD2%2

9, INDFX
TEMP(?),0(9)
11, TEMP
9eWC272

9, INDFX
TEMP(2),0(9)

10,=x*0C802000"

1C,=X*0C8C0000"
S74

O.PSSL

CyXPPAGC

O XPPAGC

9, ONE

9, ISWSSP

32

GET VALUE FROM OIFA TABLE

CHECK BIT 23 (PFSA)

ADD IN PFSA VALUE

CHECK BIT 24 (CFSA)

ADD IM OFSA VALUE

INCETERMINATE SITUATICN

AUX.MICR.WCRD INTC REG.10
AUX.MICRCWAVE WORD INTC REG.11

RANGE TR.WCRD INTC TEMP

ADD IN PSSL (CCND.B)




ST«

NOATTLC

RDBKLC

SLC
STCRLC

CPTEST

LE

$75

NCATTRC

m

OoOZoozZroo -~

STE
LA
MVC
LA
MVC
LA

MV(C

BNE

AE
STE

BNE
LE

STE
MvC
MVC

8, NEWA

84, ZERC

OPTESY

9, TEMP
9,=X'00080000"
9ey=F'0?

RDBKLC
11,=X"0B0C0000"*
11,2€ERQ

SLC

0,PREVLC

0+ XPPAGC
JSWLC(4),0ONE
ISSERR(4),0ONE
OPTEST
11,=X"0400000C"*
11,2€r0
NCATTLC

OPTEST

CyPSSA

Oy XPPAGC

0y XPPAGC
ISWSSP({4),CNE
9,wWC2139

9, INDFX
TEMP(3),0(9)
1C,TEMP
9,WC252

9, INDFX
TEMP{3),0(9)
11, TEMP
9.WC272

9y INDEX
TEMP(3),0(9}
10,=X'0C4C100C"*
1C,=X"004C0000"*
$715

0,0SSL

Oy XCPAGC

04 XOPAGC

9, ONE

9, ISWSSC
B.NEWA

8, Z2ERC

ourT1

9, TEM"
9,=X"0CC4C0O00"
FGe=F10?

ROBKRC
11,=X'02000000"
11,Z€°0

SRC

0,PREVRC

O XCPAGC
JSWRC(4),0NE
ISSERR{4) ,CNE
auTrtl

Lo L B s e S

33

ULD OR NEN ATTEN.

ATTENUATOR READBACY

S74 ARMED
STATUS READ BACK

S74 NOT ARMEC

STATUS READBACK

ADD IN PSSA (COND.B)

AUX.MICR.WCRD INTC REG.10
AUX<MICRCWAYE WORD INTC REG.11

RANGE TR.WCRD INTC TEMP

ACD IN CSSL (COND.B)

OLD OR NEW ATTEN.

ATTENLATOR READBACK

S?5 ARMEC
STATUS READ BACK




Y

RDBKRC

SRC
STCRCC

Curi

cur2

ENCALERT

LCPOL AR

NBAND

N

c
BE
3}
LE
AE
STE
MvC
L

c
BNE
LE
SE
STE

STE

BNE
LE
AE
STE

BNE
LE
AE
STE

LE
STE
LA

MVC

T IR . B3

11,=X'01000000"
11,2ERQ
NOATTRC

Cutltl

0,0SSA

0y XCPAGC

04 XOPAGC
ISWSSC(4),0ONE
9y JSHLC

9y ZERD

ouTt?2

0. XPPAGC
O,=E'16"

04 XPPAGC
0yPREVLC

9y JSWRC

9, ZERDN
ENDALFRT

0y XOPAGC
0,=zE'16"

0, XOPAGC
QsPREVRC
JSWLC!4),2ERQ
JSWRC(4),Z2ERD
9, ITBAND

9y ZERC

NBAND
2,RBIAS+]16
29TRBTAS

9, IPOLAR

9y ZERD
LCPCLAR
2,RBIAS+20
29TRBTAS
29TRBTIAS

9y ISWSSC
9,0NE
CCELTAR
2yRBIAS+28
29TRBTYAS

2y TRBIAS
CCELTAR

9, ISWSSP

9y 0ONE
CCELTAR
2'RBIAS+24
2yTRBTAS
2+TRBTAS
CDELTAR
2yRBIAS
2,TRBIAS
8,WD273

B4 INDFX
TEMP(3),01(8)
9, TEMP
9,=X'00010000"*
9y ZERC
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STS NOT ARMED
STATUS REACBACK

ADD IN CSSA (COND.BR)

CCMPUTE RANGE BIASES

WIDE BANC TAPE

OP POLARIZATICN

ADOD wWe

ISWSSC
=1 4,ADC

ACD 1IN

ACD IN

NARROW

CENTER

CP BIAS

WAS SET

IN AGC CCMP,
32 DB (COP)

CPSSA- RBIAS(8)

PSSA-RBIAS(7)

BAND

OR ECGE TRACK



BNE  CKNBEDGE EDGE TRACKING
B CKPCLAR CENTER TRACK
CKNBEDGE L 8, IRDCTY CHECK SIGN GF R DCT
c 842ERC
BH CKNBLNW
LE 2.RBIAS+4 LEADING EDGE BIAS
AE 2,TRBIAS
| - STE  2,TRBIAS
B CKPCLAR
CKNBLCW LE 2.RBIAS+8 TRAILING EDGE BIAS
i - AE 2. TRBIAS :
STE  2,TRBTAS
CKPULAR L 2, IPOLAR CHECK PCLARIZATION CESIREC
1 C 9, ZERD
] BE  CDELTAR
LE 2,NBIAS+12 ACC NE OP BIAS
AE 2,TRBTAS

STE 2.TRBTAS
COELTAR RETL

TEMP cc F'Q°
TEMP2 cc FeQ*
Ixc cc FeO?
NPTAPE cc FeQ*

PRINUM cc FeOr
IPASS cc FeO*
ISWSSO cC FrO*
ISWSSP cc Froe
CIVSR cc FeO*
wORDG4& cC F'O?
WORD73 cc Feo
STEMP cc FeQe
PREVLC cc €E'0.0"
PREVRC cc €E'0.0"
JSwWLC ccC Feo!
JSWRC ccC FeO?

LERO cc Feo!
CNE cc Fele
TWC cC Fu2°
THREE cc F*38
FOUR cC Fe4?

SEVEN cc Fepe
EIGHT cc Feg!

Clo cc Felio0!
clo0 cc F*100°
¢ C1000 cc FflcCOn*

DZERO cc C!'0.0"
FLMASK cC X*460C0C0000000000°"

CBUF CSECT
. INBUF bsS cL3
WC1l CS CL3 PP LCG D.
cS CcL48
WC1l8 CS CL3
wD19 bsS CL3
oS cL27
wD29 oS ri3
wD30 CS CcL3
CS cLsl
A
;]
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WDSH

WD115
WOLl1l6
wh1l17
LDIRY.]
wD175
wD232
w0233
wD234

wb236
wD237

wD239
wD240
wD24l
wD242

wWD252
w0253

wD263
wD264
wD265
WD266
wD267
wD268
wWB269
wD270
wD271
wD272
wD273
wWb274
WD275
wb276
wb2717
wC278
wD279
wD280

1AZ
IEL
INDEX
IPPRCS
IORS
IRANGE
IPKPWR
IRDOT
IALTY
INDAZ
JNDAZ
INDEL
IRBS4
IRBBS
I0QPRCS
124081
124082
124083
124181
124182

cL1?71 PP PHASE D.
CL3
CL3
CL3
cL171 CP LCG D.
cL171 CP PHASE C.
CL3
CL3
CL3
CL3
cL3
CL3
CL3
cL3
CL3
CcL3
L3
cL27
CL3
CL)
cL27
CcL3
CL3
cL3
CL3
CL3
CL3
CL3
CcL3
CL3
CL3
CcL3
CcL3
cL3
CL3
cL3
CL3
cLa




4
i
124183 DS
XPPAGC DS
IBETA DS
NEWA £s
BAND 0S
, NSW oS
RBIAS S
ISVPRI  ©S
IHRS oS
. IMIN DS
ISEC DS
IMSEC DS
] STAT oS
TRBIAS DS
. ISTATL DS
ISTAT2  OS
ISTAT3 DS
ISTAT4 DS
IALSW DS
ISTSW DS
NBWB CS
ISIGNO DS
127812 DS
JCCN £s
NBEG DS
NEND DS
1TST DS
NUMPRI DS
XOPAGC S
ITBAND  ©S
ITAPNC DS
IPRF oS
IPOLAR  ©S
ISSERR DS
PIFA oS
CIFA oS
PFSA oS
CFSA DS
PSSA €S
CSSA DS
PSSL CS
cssL DS
ICODE DS
' 127385 DS
127386 DS
127387 DS
127388 DS
: IMCVP DS
IMCVC DS
IOFFST DS
XDPTIM DS
IDAT bS
END
1
/
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APPENDIX G
SUBROUTINE TIMDP PROGRAM LISTING

SUBROUTINE TIMRP(TIME,IHR,MIN,ISEC,IFRAC)
DOUBLE PRECISICN TIME,TIME2,XCCN,FRALC
DATA XCON/10C0ON0C.0/

IX=TIME

IHR=1X/360C

MIN=MOC(IX,3600)/760

ISEC=MCD(1IX,60)

TIME2=DFLCAT(IX)*XCCN

TIME=TIME*XCCN

FRAC=TIME-TIME?

IFRAC=FRAC

RETURN

END
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APPENDIX H
SUBROUTINE SMOOTH PROGRAM LISTING

SUBROUTINE SMONTH (NyLyXyNO,ZH)

G SMCOTH 0S/36C CIMENSICN RR,C1l,VEL INCREASEC YO 1700 3DJUNGT
CSMOOTIH  0S7360 COMMGN CTHANGED ANO ARGUMEATS AS WELL 12 JULY 66
CS¥MOCTH  0S/360 20 JUNE 66
CSMCCTH CIMENSTON REOUCEC 10 500 17 AUG 65
CSMOGTH 24 MAY 65
G SMOGTH REPLACFS THE POSITION MEASUREMENT X{1) AT THE MIOPCINT OF
C THE INTERVAL T{I-NILESS THAN T LESS THAN T(I¢N) BY THE CRCINATE

C OF THE PARABOLA AT THAT POINT. THE SMCOTHEO VALUE X{1) THUS

C OBTAINEC 1S EYPRESSED AS A WEIGHTEO AVERAGE OF THE MEASLRED

[+ VALUES. THE SLICING PARABULA TECHNIQUE CONSISTS MERELY GF

C APPLYING THIS PPERATION TO EACH INTERVAL BETWEEKN TII-NIAKC TIIe¢N),
c SLIVING CNE PCINT AT A TIME, AS [=N¢I,Nt2yeeeyl-N.

C IHyTHE TIME INTERVAL BETWEEN PUINTS

[ Ly THE TCTAL NUMBER OF PGINTS

G N,THE NUMBER PF PCINTS CN EACH SICE OF x{1)

C NOy A PARAMETFR WHICH INDICATES WHETHER THAT WHICH IS BEING REAQD
[ 1S PCSITICN, VFLCCITY, OR ACCELERATION.

4 X{1), THE X-CPUKDINATE

[ yil)y THE Y-CTORODINATE

C 21}y THE L-CPORCINATE

IMPLIG(T REAL®? {(A-h,0-X)
COMMCN RR

DIMENSION X{1)+RRI(I)

M 20N+ ]
s=N
JO=N+1
KQO=L-N
$Qs5es
H o= 2N
4 IF IND) 5,10,20
c SET UP THE COEFFICIEN!S FOR PCSITION
5 023.000/{4.0C0%S®(SC-4.0C0))
Q1 = $C-4.DDD
Q2 = 4.0CD*S
Q3 + Cleg2
Q4 = 3.DED/C3
02=D90
A = 3.00D%5Q-7.0CO
80.0
€=-20.0
60 TO 5757
c SET uP THE CGEFFICIENTS FCR VELOCITY
10 0=12.0LD/{H®S9{5C-1,00C))
Q1 = 5¢-1.C0C
02 = HeS
Q3 = QI9C2
Q4 = 12.CCD/C3
D2=C*0
A=0.0
Bs1.0
C=0.0
60 T 5757
c SET LP T+ ~QEFFICIENTS FOR ACCELERATICN
2D D=30.DCO/ (HoKeSo(SC-1.. +{5Q-4.0CC))
D2=Ce0
A = 1.000-5C
820.0
C=12.0
5757 DO 50D [=JC,KO
SUMK=ASX(1)
00 60D Kal,N
Je 14K
LIK = ( = K
T=K
V = -2.0DD¢B*T
SUMKESUMX+ (A+BSTACHTTIS(X{ D)o XILIK))VOXILIN)
60D CCNTINGE
c FOPM THE SMOOTHED VALUE FOR EACH CCORDINATE
ADJX=CoSUMX
59 RR{I) = ACJX
500 CGNTINUE
157 RETURN
END
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100

120

200

220

300

320

340

40

APPENDIX }
SUBROUTINE DREFC PROGRAM LISTING

SUBROUTINE DREFC(ERyDEE,DRR) .

IMPLICIT REAL ¢ 8 (A-H,0-1) VEABION:i6/85/7

OIMENSION CE(16,8),CR(16421,ED(16),RD(8)

DATA DE/0.O U0 v0.0 10.0 10.C +Ce0 10.0 +0.0
10.0 v0.0 100 +0.0 v0.0 vCe0 e0.0 v0.0 +10.0313,
20.0303,0.0292,0.0287,0.0282,0.0272+0.0262,0.0253+0.0243,0.0223,
30,0214,0.0195,M.C0171,0.0135,0.0075,0.0 +10.0937,0.0848,0.C770,
40.0732,0.0694,0,C627,0.057140,0522,0.0480,0.0412,0.0385,0,0337,
500278 0.0205+0.0105,0.0 v0.1850,0.152040.125040.114C,0.1050,
60.0904,0.0795,0.0708,0.0636,0.0523,0,0478+0.0405,0.0323,40.0229,
70.01144+0.0 +Me531040.3070,N.2120,0.1830,0.1600,0.128C,0.1060,
80.0899,0.078C,Me0612,0.0550,0.0455,040354,0.0246,0.,C120,0.0 '
90.755070437209Ne2400+C0+2020,0.1750,0.1370+0.1120+0.0942+0.0811,
A0.0631,0.0566,0,C46640.0361,0.025040.0122,0.0 10.912C,0.4110,
B0.2560,04214CsNe1840,0.142090.115040.0967,0.0830,0.€643,0.0575,
C0.0472,0.0365,0.025290.0122,0.0 10.9700,0.4200+0.2600,0.2200,
00.190040.1460,0¢117040.098040.0840,0.0653,040584,0.0478,0.C369,
€0.0254,0.,01234C.0 /

DATA DR/ Go0y Os0y 0.0p 0.0y 0.0y 0.0y Ce0Oy

0-0. 000'

0.0y 0.0y
19.4, 1B8.5,

Te7y, 67.3,
22.9, 19.7,
52.9y 44.7,
6340.04167C»
T 202y lb6.4,
B 46.3y 38.9,
9171.0,4104.0,
A 1646y 13.Cy

[V WL N

faCy
17.6,
579y
16.3
IR 4y
103.0,
12.8
33. 7,
LY -T)
"-Gv

0.0
6.8,
50.2'
127
33.4,
86el,y

95,
265
13.9,

0.0y
16.1,
47.0,
Qeley
26.4,
13.“'

O.o'
14.8,
bholy

5667y

CeOy
l4.2,
36.3,

B.19132.0,
23-9' 20-[1
4€.2

22.6,
13.2,
35.4,
9Be 5
16¢ 4y
38.9,

Ba29405.0917Cc0,104.0,

24.1y 20.3,
S5Tely 46e.4y

le‘S.
36.0,
Be49446.0,172.0,105.0,

12-8'
33.8,
BTty

21.5,
12.0,
32.1
Tle4y
12.7,
33.6,
86-3'

9.5
26.8,
7*00'

20-"'
1C. 4,
29. 3'
697,
ety
2644y
13.6'

19.9,

806'
24.8,
63-2'

Bely
24,0,
5648

8.2¢9421.0

24.3,
5840

205
46e69

B 39.2y 2440y 27.Cy 24e6y 20Ty 167y 13.0y 10.0, 8.4/

NATA EchTOEuln.Ol.2.0.4.0.5.0.6.0.8.0.10.0.12.0.14.0.IB..ZO..
124¢9300y4Ces60.950e957.29578/

DATA Rc/c.ol.ln..Sc..bO..ZOO..400..1000-.2000./
IF(R.LELD.0)GO TC 300

RG=R/1.852C+CO

00 100 IEQ=2,41%

I=17-1¢0

IF(E.GE.EO(1))CO TC l2C

CCNTINUE

=l

00 200 JRC=2,8

J=10-JRO

IF{RG.GELRO(JIIGC TC 220

CCNTINUE

Jal

IF(J.EC.BIGO TD 340

ZR=CLOG(RG/RC(J))I/CLCGIRC(J+1)/RD(J))

IF(E.LE.C.0)GO TC 320

ZE=OLOG(E/EO(1))/0LOG(EO(I+1)/ED(I))
051‘((DE(l’lpJ‘-CE(IDJ))‘(l.-lR)Q(OE(loJ’l)‘cE(l'J))‘lR)‘lE
OEZ=((OE(lpJ‘l)-BE(lpJ))‘(l-'lE)‘(DE(l’l'J‘l)‘DE(lpJ’l))‘lE)wlﬁ
DEE=0QEL+CE2+CE(1,J)
DR1=((DR(l‘le"CR(le))‘(l--lR)O(CR(lpJ’l)-OR(l'J))‘la"lE
DR?’((CR(lpJ’l)'CR(loJ))‘(lo'lE)‘(OR(l’lpJ‘l)‘OR(le’l))‘lE)‘lR
ORR=({ORi+CR2+0%(1[,J))

GO TC 400

OEE=0.0

DRR=0.0

GO YO 40C

DEE=0E(I,J)+(LF{{oJ*1)=-DE(1,J))®IR

ORR=0R (I, J)+(CR(1,J*1)=DR(1,J))I®IR

GO T0 4«00

OELT={E-ED(I))/(EC(I+1)-ED(I))
OEE=DELY®(CE(I+41,J)=0E(I,J))+DE(I,J)
ORR=CELT*(OR(I141,J)=DR{1,4J))4DR{I,4J)

ORR ‘ORR*,3048D0-03

END
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